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The agreement between our quantum Monte Carlo 
(QMC) based predictions 'l'| of the spin susceptibihty Xs 
of the 2D electron gas (EG) and the measurements in 
actual devices|3|, |5j is not accidental, as asserted in the 
preceding Comment |3| ■ To assess the accuracy of theory, 
we first focus on the thin limit of the 2DEG (ignored in 
[21), as realized in AlAs quantum wells 3] with a trans- 
verse thickness t much smaller than the mean interelec- 
tronic spacing[l|, t <C rgas- As is evident from Fig. Q] 
(a), in this limit QMC is in very good agreement with 
experiment, whereas the RPA theory of 4] largely over- 
estimates the experiment, being already off by a factor 
K, 2.5 or larger at rg =6, hinting at an incipient diver- 
gence. For each of the theoretical approaches displayed 
in Fig. n (a) the experimental results should lay between 
the full and the dash-dotted curves [ll 3- 

In the treatment of the thick limit, provided by the 
GaAs HIGFET of |i|, i is determined by the depletion 
charge density Nd, which in [ij was set to zero with 
the motivation given in Ref. 18. Here we can add 
that our calculation [l| of the low density mobility in the 
HIGFET 6] yields an upper bound to the unintentional 
dopant concentration in the GaAs Nb = 5 x lO^^cm"'^, 
which considering the width d — 2/im of the channel 
(the GaAs region) turns into an upper bound for Nd, of 
K^ Nb X d = 0.01 X 10"cm-2^ g^^^j^ ^^ i^^ ^a^j^j, of ^^ 

is in our susceptibility calculations barely distinguishable 
from the value Nd = 0, which in fact corresponds to our 
best fit of the measured mobility 6] (whith a density of 



charged scatterers in the AlGaAs of about 7x10 



13^ 



1-3 



Indeed, even with a value Nd = 0.1 x 10^^, which is com- 
pletely ruled out by mobility calculations, our prediction 
is still in fair agreement with experiment, whereas the 



RPA prediction is already showing a tendency to diverge 
not present in the experimental susceptibility, as is clear 
from Fig. [11(b)- (c). 

Regarding other effects mentioned in [2|, we just note 
that (i) the density dependence of band mass and g factor 
arc found to be negligible 7] for rg > 1.5; (ii) the Fermi 
temperature in GaAs Tp = {127/r'^)°K is much larger 
then the temperature in the experiment (T=30mK) at 
the densities considered; (iii) spin polarization effects 
have been taken explicitly into account in [ij , through the 
calculation of the polarization field susceptibility given 
by the dash-dotted curve in the QMC result of Fig. Q] 
(a); (iv)finite transverse field B\ effects are eliminated 
through extrapolation at i? = 0[3,l3- 

Finally, Fig. n(a)-(c) clearly show that the agreement 
of our QMC predictions with experiments is indeed very 
good and definitively better than that of RPA, which 
apparently and substantially fails in the thin limit and 
performes somewhat better in the thick limit (Nd — 0) 
just because of the dominance of thickness. 
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FIG. 1: Spin susceptibility of the 2DEG versus the coupling 
parameter r^ = (7rn)~^"/a_B. (a) theories (RPA 4|, upper 
two hues; QMC 1], lower two lines) and experiment j^ (sym- 
bols) in a thin EG (AlAs) ; (b) and (c) experiment (3 (dashed 
curve) and theories (for two choices of the depletion charge 
density Nd in units of lO'^^cm"^) in a thick EG (GaAs). 



